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of dihydrolanosterol into cholesterol 
Sato, Yoshihiro; Sonoda, Yoshiko; Morisaki, 
Ikekawa, Nobuo 

Kyoritsu Coll. Pharm., Tokyo, 105, Japan 
Chemical & Pharmaceutical Bulletin (1984) 
3305-8 

CODEN: CPBTAL; ISSN: 0009-2363 
Journal 
English 

5a-Cholest-8 (14) -en-3P-ol - 15-one, 7 -oxocholesterol , 
24-oxocholesterol, (24S) -24, 25- 
epoxycholesterol. (24R) -24,25- 

epoxycholesterol, (22S) -22-hydroxycholesterol , and 
(22R) -22-hydroxycholesterol at 40 ^M inhibited cholesterol 
biosynthesis from 24 , 25-dihydrolanosterol by rat liver subcellular 10,000 
g supernatant fraction. 5a-Cholest-8 (14 ) -en-3P-ol- 15-one had 
the greatest effect (64% inhibition) . The inhibitory effect was highly 
dependent on the configuration of the epoxide or the hydroxy on the side 
chain: (24S) -24 , 25- epoxycholesterol and 

(22R) -22-hydroxycholesterol were more potent inhibitors than the resp . 
24R- and 22S isomers. The results also indicate that 3-hydroxy-3- 
methylglutaryl-CoA reductase was not the sole target enzyme of sterol 
synthesis inhibition by oxygenated sterols, but lanosterol demethylation 
and (or) the subsequent transformation leading to cholesterol 
were also affected. 
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AB N- [1(1,5, 9) -trimethyldecyl] -4 a, 10 -dimethyl - 8 -aza-trans -decal -3 
p-ol (8-azadecalin 1), a high-energy intermediate analog for the 
2, 3-oxidosqualene-lanosterol cyclase, was found to be a powerful (IC50 
^ 0.1 M-M) inhibitor of cholesterol biosynthesis in 

human hepatoma HepG2 cells. In anal, with other mammalian cells grown in 
the presence of cyclase inhibitors, the decrease in C27-sterol formation 
was accompanied by an accumulation of 2 , 3 -oxidosqualene, 

2,3:22, 23 -dioxidosqualene, and by the formation of a compound characterized 
as 24, 25-epoxycholesterol/ a repressor of 

HMG-CoA (3-hydroxy-3-methylglutaryl CoA) reductase activity- In order to 
assess the cyclase as a potential pharmacol . target for the design of 
hypocholesterolemic drugs, it is important to test whether inhibitors of 
this enzyme are able to act synergistically on the biosynthesis of 
cholesterol/ i-e. by decreasing the amount of lanosterol formed and 
by repressing the regulatory HMG-CoA reductase via the formation of 
regulatory oxysterols. The accumulation of 24,25- 
epoxycholesterol in relationship to the decrease of C27-sterol 
biosynthesis and of HMG-CoA reductase activity showed only a partial 
correlation: e.g. at [1] = 100 + IC50 only a 50% reduction in enzyme 
activity could be attained. In contrast, when HepG2 cells were treated 
with 2, 3 :22,23-dioxidosqualene or 24,25- 

epoxycholesterol. excellent correlations were found between the 
inhibition of C27-sterol biosynthesis and the repression of HMG-CoA 
reductase activity, which was almost complete at the highest concns . of 
these epoxides (10-5 M) . Altogether, the authors' results suggest that 
treatment of HepG2 cells with a cyclase inhibitor such as 8-azadecalin (1) 
does not lead to an intracellular accumulation of repressor mols. high 
enough to fully trigger a regulatory pathway resulting in a complete 
down-regulation of HMG-CoA reductase. At intermediary concns. of cyclase 
inhibitors (IC50) , however, a synergistic mode of action of these 
inhibitors seems plausible. 
TI Effects of a 2, 3-oxidosqualene-lanosterol cyclase inhibitor, 2,3: 
22, 23-dioxidosqualene and 24,25- 

epoxycholesterol on the regulation of cholesterol 

biosynthesis in human hepatoma cell line HepG2 



